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(54) Plasma display apparatus including an energy recovery circuit

(57) A plasma display apparatus has a plasma dis-
play panel including an electrode (ELD), an energy sup-
ply and recovery unit (70) which supplies and recovers
the energy corresponding to a first voltage (V1), an en-
ergy supply and recovery control unit (80) which is adapt-
ed to supply the energy corresponding to said first voltage
(V1) supplied by said energy supply and recovery unit
(70) to the electrode (ELD) through a supply path having
a first inductance (L1), and to recover the energy corre-
sponding to said first voltage (V1) from said electrode

(ELD) to said energy supply and recovery unit (70)
through a recovery path having a second inductance
(L2), a voltage apply unit (90) which applies a second
voltage (V2) to said electrode (ELD) after the energy cor-
responding to said first voltage (V1) is supplied to said
electrode (ELD), and applies a third voltage (V3) to said
electrode (ELD) after the energy corresponding to said
first voltage (V1) is recovered from said electrode (ELD),
and a voltage maintenance unit (100) which distributes
a fourth voltage (V4) and maintains said first voltage (V1)
constant.
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Description

[0001] The present invention relates a plasma display
apparatus, and more particularly to a plasma display ap-
paratus including an energy recovery circuit.
[0002] FIG. 1 is a view illustrating a method of repre-
senting an image gray level of a conventional plasma
display panel. As shown in FIG. 1, the image gray level
is derived by dividing one frame into a number of sub
fields whose number of the emission of light is different
from each other. Each sub field is divided into a reset
section which is to uniformly generate a discharge, an
address section which is to select a discharge cell, and
a sustain section which is to implement the gray level
depending on the number of discharge. For example, a
frame section (16.67ms) corresponding to 1/60 sec is
divided into 8 sub fields so as to display an image with
256 gray levels. In addition, each of 8 sub fields is divided
again into an address section and a sustain section. Here,
the sustain section is increased at the rate of 2n (n=0, 1,
2, 3, 4, 5, 6, 7) at each sub field, while the reset section
and the address section of each sub field are not changed
at every sub field.
[0003] A driving device for driving the plasma display
panel includes a driving device which applies alternate
sustain voltage (Vs) to a Y electrode and a Z electrode
in order to maintain the discharge of cell which is selected
during the sustain period.
[0004] Such a driving device for driving the plasma dis-
play panel is included in a Y electrode driving unit and a
Z electrode driving unit, respectively, the driving device
for driving the plasma display panel included in each driv-
ing unit is as shown in FIG. 3.
[0005] FIG. 2 is a construction of a driving device of a
conventional plasma display panel. FIG. 3 is a pulse form
formed by a conventional energy recovery circuit. As
shown in FIGS. 2 and 3, the conventional driving device
for driving the plasma display panel utilizes a energy re-
covery circuit to recover the unnecessarily generated en-
ergy, i.e. the reactive power, in the panel.
[0006] First, in state 1, a first switch Q 1 is turned on,
and second to fourth switches Q2, Q3, Q4 are turned off.
Therefore, the energy stored in a capacitor Css is sup-
plied to the panel Cp due to resonance, and thus the Vp
rises. In state 1, as shown in FIG. 4, the current flowing
in an inductor L is +IL, since it is supplied from the ca-
pacitor Css into the panel Cp.
[0007] In state 2, the first switch Q 1 and the second
switch Q2 are turned on, and the third switch Q3 and the
fourth switch Q4 are turned off. As such, the Vp becomes
the sustain voltage Vs. In the end time of the state 1, i.e.
the time when the value of the Vp becomes maximum
by LC resonance at t1, the sustain voltage Vs is applied
to the panel Cp. Here, the sustain voltage Vs represents
the voltage to maintain the discharge of the discharge
cell.
[0008] Thereafter, in state 3, the third switch is turned
on, and the first, the second, and the fourth switches Q1,

Q2, Q4 are turned off. Thus, the energy stored in the
panel Cp is discharged to the capacitor Css by LC res-
onance, the energy is recovered, and the Vp drops. In
state 3, the current flowing in the inductor L becomes -IL
since the current flows from the panel Cp to the capacitor
Css, as shown in FIG. 4.
[0009] Finally, in state 4, the third and the fourth switch-
es Q3, Q4 are turned on, and the first and the second
switches Q 1, Q2 are turned off. Thus, the Vp becomes
a ground level. In the end time of the state 3, i.e. in t2,
the Vp maintains the ground level.
[0010] The energy recovery circuit included in the con-
ventional driving device for driving the plasma display
panel utilizes only one inductor to recover and supply the
energy, as mentioned above, and the conventional en-
ergy recovery circuit as such indicates the different drive
efficiency depending on the inductor L.
[0011] In other words, if the inductance of the inductor
L is higher, then power consumption is reduced, and thus
the drive efficiency of the energy recovery circuit be-
comes higher, on the contrary, the rise of voltage in the
sustain pulse becomes gentle and a stronger discharge
is hard to produce, therefore there is a problem that the
discharge efficiency is lessened.
[0012] Conventionally, the energy is made to be sup-
plied through the inductor with a relatively low inductance
in the time ER-up when the energy is supplied to the
panel Cp, and the energy is made to be recovered
through the inductor with a relatively high inductance in
the time ER-down when the energy is recovered to the
capacitor Css to solve the problem.
[0013] FIG. 4 is another example of the conventional
energy recovery circuit. As shown in FIG. 4, the conven-
tional energy recovery circuit supplies the energy from
the capacitor Css to the panel Cp via a supply path which
passes through the first switch Q1, a first diode D1, and
a first inductor L1 in order.
[0014] In addition, the conventional energy recovery
circuit has such a structure that the energy is recovered
from the panel Cs to the capacitor Css via a recovery
path which passes through a second inductor L2, a sec-
ond diode D2, the third switch Q3 in order.
[0015] The conventional energy recovery circuit allows
the rise of voltage to be fast since the energy of the ca-
pacitor Css is supplied to the panel Cp through the first
inductor L1 with a relatively low inductance, thus gener-
ating a relatively stronger discharge and then improving
the discharge efficiency. In addition, the conventional en-
ergy recovery circuit allows the energy of the panel Cp
to be recovered to the capacitor Css through the second
inductor L2 with a relatively high inductance, thus reduc-
ing the power consumption.
[0016] FIG. 5 is another example of the conventional
energy recovery circuit. As shown in FIG. 5, the conven-
tional energy recovery circuit allows the energy to be sup-
plied from the capacitor Css to the panel Cp via the supply
path which passes through the first switch Q1, the first
diode D1, and a first inductor L1’ in order. In addition, the
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conventional energy recovery circuit recovers the energy
from the panel Cs to the capacitor Css via a recovery
path which passes through the first inductor L1’, a second
inductor L2’, a second diode D2, the third switch Q3 in
order.
[0017] Here, the conventional energy recovery circuit
allows the rise of voltage to be fast since the energy of
the capacitor Css is supplied to the panel Cp only through
the first inductor L1’, i.e. a relatively low inductance is
generated at the energy supply path, thus generating a
relatively stronger discharge and then improving the dis-
charge efficiency. In addition, the conventional energy
recovery circuit allows the energy of the panel Cp to be
recovered to the capacitor Css through the first inductor
L1’ and the second inductor L2’, i.e. a relatively high in-
ductance is generated at the energy recovery path, thus
reducing the power consumption.
[0018] However, where a higher inductance is in the
energy recovery path than the energy supply path and
thereby the discharge efficiency is raised, the switching
times of the energy supply and the energy recovery are
different from each other and the inductance of the en-
ergy supply path and the energy recovery path are also
different from each other. This leads to an imbalance
between the operation of the energy supply and that of
the energy recovery.
[0019] FIG. 6 is a waveform of the conventional energy
recovery circuit shown in FIGS. 4 and 5. As shown in
FIG. 6, as time goes on, the voltage Vcss of the energy
stored in the capacitor Css is increasingly lessened than
Vs/2 since the switching of the energy supply and the
energy recovery is different from each other, and the in-
ductance of the energy supply path and the energy re-
covery path is also different from each other in the con-
ventional energy recovery circuit.
[0020] In other words, there is a possibility of loss of
charges in the capacitor Css by saturation of the first
inductor L1, L1’ because the energy supply process is
performed by a relatively low inductance compared with
the energy recovery process. In addition, there is a pos-
sibility that only small amounts of charges than capaci-
tance of the capacitor Css are recovered to the capacitor
Css by the relative increase of the energy stored in the
second inductor L2 in FIG. 4 or the first inductor L1’ and
the second inductor L2’ in FIG. 5 because the energy
recovery process is performed by a relatively high induct-
ance compared with the energy supply process. There-
fore, there has been a problem that the voltage of the
energy supplied to the panel Cp is unstable and thus
driving is also destabilized.
[0021] Accordingly, an object of the present invention
is to at least partly mitigate problems and disadvantages
of the prior art.
[0022] A plasma display apparatus of the present in-
vention comprises a plasma display panel including an
electrode; an energy supply and recovery unit which sup-
plies and recovers the energy corresponding to a first
voltage; an energy supply and recovery control unit which

is adapt to supply the energy corresponding to said first
voltage supplied by said energy supply and recovery unit
to the electrode(ELD) through a supply path having a first
inductance, and to recover the energy corresponding to
said first voltage from said electrode to said energy sup-
ply and recovery unit through a recovery path having a
second inductance; a voltage apply unit which applies a
second voltage to said electrode after the energy corre-
sponding to said first voltage is supplied to said electrode,
and applies a third voltage to said electrode after the
energy corresponding to said first voltage is recovered
to said electrode; and a voltage maintenance unit which
distributes a fourth voltage and maintains said first volt-
age constant.
[0023] A plasma display apparatus according to the
present invention comprises a plasma display panel in-
cluding an electrode; an energy supply and recovery unit
which supplies and recovers the energy corresponding
to a first voltage; an energy supply and recovery control
unit which is adapt to supply the energy corresponding
to said first voltage supplied by said energy supply and
recovery unit to the electrode(ELD) through a supply path
having a first inductance, and to recover the energy cor-
responding to said first voltage from said electrode to
said energy supply and recovery unit through a recovery
path having a second inductance; a voltage apply unit
which applies a second voltage to said electrode after
the energy corresponding to said first voltage is supplied
to said electrode, and applies a third voltage to said elec-
trode after the energy corresponding to said first voltage
is recovered to said electrode; and a voltage mainte-
nance unit including a capacitor for control of the voltage
which divides a fourth voltage to apply said first voltage
to said energy supply and recovery unit.
[0024] A driving device of a plasma display panel of
the present invention comprises a plasma display panel
including an electrode; an energy supply and recovery
unit which supplies and recovers the energy correspond-
ing to a first voltage; an energy supply and recovery con-
trol unit which is adapt to supply the energy correspond-
ing to said first voltage supplied by said energy supply
and recovery unit to said electrode through a supply path
having a first inductance, and to recover the energy cor-
responding to said first voltage from said electrode to
said energy supply and recovery unit through a recovery
path having a second inductance; a voltage apply unit
which applies a second voltage to said electrode after
the energy corresponding to said first voltage is supplied
to said electrode, and applies a third voltage to said elec-
trode after the energy corresponding to said first voltage
is recovered to said electrode; and a voltage mainte-
nance unit which distributes a fourth voltage and main-
tains said first voltage constant.
[0025] Embodiments of the present invention can se-
cure the stability of driving by constantly maintaining the
energy stored in an energy store unit.
[0026] The invention will be understood more clearly
by reference to the following drawings in which like nu-
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merals refer to like elements.
[0027] FIG. 1 is a method of representing an image
gray level of a conventional plasma display panel.
[0028] FIG. 2 is an example of a conventional energy
recovery circuit.
[0029] FIG. 3 is a pulse form formed by a conventional
recovery circuit.
[0030] FIG. 4 is another example of a conventional en-
ergy recovery circuit.
[0031] FIG. 5 is still another example of a conventional
energy recovery circuit.
[0032] FIG. 6 is a pulse form formed by a conventional
recovery circuit shown in FIGS. 4 and 5.
[0033] FIG. 7 is a circuit of a plasma display apparatus
of a first embodiment.
[0034] FIG. 8 is a circuit of a plasma display apparatus
of a second embodiment.
[0035] FIG. 9 is a driving waveform of a plasma display
apparatus embodying the present invention.
[0036] Specific embodiments will be described here-
inafter with reference to the accompanying drawings.
[0037] <A first embodiment>
[0038] As shown in FIG. 7, a first embodiment of a
plasma display apparatus includes a plasma display pan-
el Cp, an energy supply and recovery unit 70, an energy
supply and recovery control unit 80, a voltage apply unit
90, and a voltage maintenance unit 100.
[0039] The plasma display panel Cp includes an elec-
trode ELD.
[0040] The energy supply and recovery unit 70 sup-
plies and recovers the energy corresponding to a first
voltage V1. The first voltage V1 is preferably 0.5 times
as much as a sustain voltage Vs to maintain the discharge
of the plasma display panel. The energy supply and re-
covery unit 70 includes a capacitor Css for supply and
recovery in which the energy needed for the sustain dis-
charge is stored.
[0041] The energy supply and recovery control unit 80
is adapt to supply the electrode ELD with the energy cor-
responding to the first voltage supplied by the energy
supply and recovery unit 70 through a supply path having
a first inductance by resonance, and to allow the energy
corresponding to the first voltage to be recovered from
the electrode ELD to the energy supply and recovery unit
70 through a recovery path having a second inductance
by resonance.
[0042] This energy supply and recovery control unit 80
includes an energy supply control unit 81, an energy re-
covery control unit 83, and an inductor unit 85.
[0043] The energy supply control unit 81 includes a
first switch Q1 and a first diode D1. Turning on the first
switch Q 1 forms a path to supply the energy stored in
the capacitor Css for supply and recovery in the energy
store unit 70 to the panel Cp. One end of this first switch
Q 1 is connected to one end of the capacitor Css for
supply and recovery. The first diode D1 prohibits the re-
verse current from flowing from the panel Cp via the first
switch Q 1 to the capacitor Css for supply and recovery.

The anode terminal of this first diode D1 is connected to
the other end of the first switch Q 1 .
[0044] The energy recovery control unit 83 includes a
third switch Q3 and a second diode D2. Turning on the
third switch Q3 forms a path to recover the energy from
the panel Cp to the capacitor Css for supply and recovery
in the energy store unit 70. One end of this third switch
Q3 is commonly connected to one end of the capacitor
Css for supply and recovery and one end of the first switch
Q1 . The second diode D2 prevents reverse current from
flowing from the capacitor Css for supply and recovery
via the third switch Q3 to the panel Cp. The cathode ter-
minal of this first diode D2 is connected to the other end
of the third switch Q3.
[0045] The inductor unit 85 along with the panel Cp
constitutes a series LC resonance circuit, and includes
a first inductor L1 having a first inductance in which the
energy inputted through the energy supply control unit
81 flows and a second inductor L2 having a second in-
ductance in which the energy inputted into the energy
recovery control unit 83 flows. The first inductance is
smaller than the second inductance. One end of the first
inductor L1 is connected to the cathode terminal of the
first diode D1, and the other end of the first inductor L1
is connected to the electrode ELD of the panel Cp. In
addition, one end of the second inductor L2 is connected
to the anode terminal of the second diode D2, and the
other end of the second inductor L2 is connected to the
electrode ELD of the panel Cp.
[0046] The voltage apply unit 90 applies the second
voltage V2 to the electrode ELD after the energy corre-
sponding to the first voltage was supplied to the electrode
ELD by resonance, and applies the third voltage V3 to
the electrode ELD after the energy corresponding to the
first energy V1 was recovered from the electrode ELD
by resonance. The first voltage is preferably equal to the
sustain voltage Vs, the third voltage V3 is preferably
equal to ground level voltage. This voltage apply unit 90
applies the second voltage V2 to the electrode ELD by
turning on the second switch Q2, and applies the third
voltage V3 to the electrode ELD by turning on the fourth
switch Q4.
[0047] The voltage maintenance unit 100 distributes
the fourth voltage V4 to thereby maintain the first voltage
V1 constant. The voltage maintenance unit 86 includes
a capacitor Css’ for control of the voltage. One end of
the capacitor Css’ for control of the voltage is applied
with the fourth voltage, and the other end of the capacitor
Css’ for control of the voltage is connected to one end of
the capacitor Css for supply and recovery in the energy
store unit 70. As such, the capacitor Css’ for control of
the voltage is connected in series with the capacitor Css
for supply and recovery to thereby distribute the fourth
voltage. In the case that the fourth voltage is equal to the
sustain voltage Vs, the capacitor Css’ for control of the
voltage has the same capacitance as the capacitor Css
for supply and recovery in order that 0.5 times as much
as the sustain voltage is applied to the capacitor Css for
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supply and recovery.
[0048] The operation of the first embodiment is as fol-
lows.
[0049] In energy supply step, the first switch Q1 is
turned on, and the other switches, i.e. the second switch
to the fourth switch Q2, Q3, Q4 are all turned off. Accord-
ingly, the energy stored in the capacitor Css for supply
and recovery is supplied to the panel Cp. The path where
the energy is supplied is from the capacitor Css for supply
and recovery via the first switch Q1-the first diode D1-the
first inductor L1 of inductor unit 85 to the panel Cp.
[0050] In the sustain voltage maintain step, first switch
Q 1 and the second switch Q2 are turned on, and the
other switches, i.e. the third switch Q3 and the fourth
switch Q4 are turned off. Accordingly, the sustain voltage
Vs is maintained in the panel Cp.
[0051] In the energy recovery step, the third switch Q3
is turned on, the other switches, i.e. the first, the second,
and the fourth switches Q1, Q2, Q4 are turned off. Ac-
cordingly, the component of the reactive power of the
panel is recovered from the capacitor Css for supply and
recovery upon the discharge. The path where the energy
is recovered is from the panel Cp via the second inductor
L2 of the inductor unit 85-the second diode D2-the third
switch Q3 to the capacitor Css for supply and recovery.
[0052] In this process, the first inductor L1 is saturated
to thereby lead to the loss of charges in the capacitor
Css for supply and recovery, or the energy stored in the
second inductor L2 is relatively increased to thereby en-
able only smaller amounts of charges than capacitance
to be recovered to the capacitor Css for supply and re-
covery. As such, in the case that the energy below Vs/2
is recovered and stored into the capacitor Css, the volt-
age maintenance unit 100 drops the fourth voltage equal
to the sustain voltage (V4=Vs) by Vs/2, so that it causes
the Vs/2 of voltage to be applied to the capacitor Css for
supply and recovery. Thus, the voltage applied to the
capacitor Css for supply and recovery maintains Vs/2. In
other words, in the case that the energy is charged to the
capacitor Css for supply and recovery, the energy of Vs/
2 of the voltage is always charged.
[0053] In the base voltage maintenance step, the third
and the fourth switches Q3, Q4 are turned on, and the
first and the second switches Q1, Q2 are turned off. Ac-
cordingly, the voltage applied to the panel Cp becomes
the ground level GND.
[0054] <A second embodiment>
[0055] Referring to FIG. 8, a second embodiment of a
plasma display apparatus differs from the first in the in-
ductor unit.
[0056] The inductor unit 85 of the first embodiment in-
cludes first inductor L1 and second inductor L2, each of
which has a different inductance from each other. The
first inductor L1 is included in the energy supply path,
while the second inductor L2 is included in the energy
recovery path.
[0057] The inductor unit 85’ of the second embodiment
includes a third inductor L3 and a fourth inductor L4. The

fourth inductor L4 is included in the energy supply path,
and the fourth inductor L4 and the third inductor L3 are
included in the energy recovery path. Accordingly, the
energy related to resonance is defined by the sum of the
third inductance and the fourth inductance in the energy
recovery process.
[0058] One end of this fourth inductor L4 is connected
to the cathode terminal of the first diode D 1 and the other
end of the fourth inductor L4 is connected to the electrode
ELD of the panel Cp. In addition, one of the third inductor
L3 is connected to the anode terminal of the second diode
D2, and the other end of the third inductor L3 is connected
to one end of the fourth inductor L4.
[0059] The operation of the second embodiment as
follows.
[0060] In energy supply step, the first switch Q1 is
turned on, the other switches, i.e. the second switch to
the fourth switch Q2, Q3, Q4 are all turned off. Accord-
ingly, the energy stored in the capacitor Css for supply
and recovery is supplied to the panel Cp. The path where
the energy is supplied is from the capacitor Css for supply
and recovery via the first switch Q1-the first diode D1-the
fourth inductor L4 of inductor unit 85’ to the panel Cp.
[0061] In the sustain voltage maintain step, the first
switch Q1 and the second switch Q2 are turned on, the
other switches, i.e. the third switch Q3 and the fourth
switch Q4 are turned off. Accordingly, the sustain voltage
Vs is maintained in the panel Cp.
[0062] In the energy recovery step, the third switch Q3
is turned on, the other switches, i.e. the first, the second,
and the fourth switches Q1, Q2, Q4 are turned off. Ac-
cordingly, the component of the reactive power of the
panel is recovered from the capacitor Css for supply and
recovery upon the discharge. The path where the energy
is recovered is from the panel Cp via the fourth inductor
L4 of the inductor unit 85’-the third inductor L3 of the
inductor unit 85’-the second diode D2-the third switch Q3
to the capacitor Css for supply and recovery.
[0063] In this process, the fourth inductor L4 is satu-
rated to thereby lead to the loss of charges in the capac-
itor Css for supply and recovery, or the energy stored in
the fourth L4 and the third inductor L3 is relatively in-
creased to thereby enable only smaller quantity of charg-
es than capacitance to be recovered to the capacitor Css
for supply and recovery. As such, in the case that the
energy below Vs/2 is recovered and stored into the ca-
pacitor Css, the voltage maintenance unit 100 drops the
fourth voltage equal to the sustain voltage (V4=Vs) by
Vs/2, so that it causes the Vs/2 of voltage to be applied
to the capacitor Css for supply and recovery. Thus, the
voltage applied to the capacitor Css for supply and re-
covery maintains Vs/2. In other words, where energy is
charged to the capacitor Css for supply and recovery,
the energy of Vs/2 of the voltage is always charged.
[0064] In the base voltage maintain step, the third and
fourth switches Q3, Q4 are turned on, and the first and
second switches are turned off. Accordingly, the voltage
applied to the panel Cp becomes the ground level GND.
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[0065] Referring to FIG. 9, showing a driving waveform
of a plasma display apparatus, in the plasma display ap-
paratus, although the switching time of the energy supply
and the energy recovery is different from each other, and
the energy supply path and the energy recovery path is
different from each other, respectively, the first voltage
V1 applied to the capacitor Css for supply and recovery
is maintained constant as Vs/2.
[0066] The invention being thus described, it will be
clear that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
scope of the invention, and all such modifications as
would be obvious to one skilled in the art are intended to
be included within the scope of the following claims.

Claims

1. A plasma display apparatus comprising:

a plasma display panel including an electrode;
an energy supply and recovery unit which sup-
plies and recovers the energy corresponding to
a first voltage;
an energy supply and recovery control unit
which is adapt to supply the energy correspond-
ing to the first voltage supplied by the energy
supply and recovery unit to the electrode (ELD)
through a supply path having a first inductance,
and to recover the energy corresponding to the
first voltage from the electrode to the energy
supply and recovery unit through a recovery
path having a second inductance;
a voltage apply unit which applies a second volt-
age to the electrode after the energy corre-
sponding to the first voltage is supplied to the
electrode, and applies a third voltage to the elec-
trode after the energy corresponding to the first
voltage is recovered to the electrode; and
a voltage maintenance unit which distributes a
fourth voltage and maintains the first voltage
constant.

2. A plasma display apparatus as claimed in claim 1,
wherein
the energy supply and recovery control unit is adapt
to supply the energy corresponding to said first volt-
age supplied by said energy supply and recovery
unit to the electrode through a supply path having a
first inductance, and to recover the energy corre-
sponding to said first voltage from said electrode to
said energy supply and recovery unit through a re-
covery path having a second inductance higher than
said first inductance.

3. A plasma display apparatus as claimed in claim 1,
wherein
the voltage maintenance unit includes a capacitor

for control of the voltage which divides said fourth
voltage to apply said first voltage to said energy sup-
ply and recovery unit.

4. A plasma display apparatus as claimed in claim 1,
wherein
the energy supply and recovery unit includes a ca-
pacitor for supply and recovery, said voltage main-
tenance unit includes a capacitor for control of the
voltage, and
one end of said capacitor for control of the voltage
is applied with said fourth voltage, and the other end
of said capacitor for control of the voltage is connect-
ed to one end of said capacitor for supply and recov-
ery.

5. A plasma display apparatus comprising:

a plasma display panel including an electrode;
an energy supply and recovery unit which sup-
plies and recovers the energy corresponding to
a first voltage;
an energy supply and recovery control unit
which is adapt to supply the energy correspond-
ing to said first voltage supplied by said energy
supply and recovery unit to the electrode (ELD)
through a supply path having a first inductance,
and to recover the energy corresponding to said
first voltage from said electrode to said energy
supply and recovery unit through a recovery
path having a second inductance;
a voltage apply unit which applies a second volt-
age to said electrode after the energy corre-
sponding to said first voltage is supplied to said
electrode, and applies a third voltage to said
electrode after the energy corresponding to said
first voltage is recovered to said electrode; and
a voltage maintenance unit including a capacitor
for control of the voltage which divides a fourth
voltage to apply said first voltage to said energy
supply and recovery unit.

6. A plasma display apparatus as claimed in claim 1 or
5, wherein
the energy supply and recovery control unit is adapt
to supply the energy corresponding to said first volt-
age supplied by said energy supply and recovery
unit to the electrode through a supply path having a
first inductance, and to recover the energy corre-
sponding to said first voltage from said electrode to
said energy supply and recovery unit through a re-
covery path having a second inductance higher than
said first inductance.

7. A plasma display apparatus as claimed in claim 5,
wherein
the energy supply and recovery unit includes a ca-
pacitor for supply and recovery, and
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one end of said capacitor for control of the voltage
is applied with said fourth voltage, and the other end
of said capacitor for control of the voltage is connect-
ed to one end of said capacitor for supply and recov-
ery.

8. A plasma display apparatus as claimed in claim 4 or
11, wherein
the capacitor for control of the voltage has the same
capacitance as the capacitance of said capacitor for
supply and recovery.

9. A plasma display apparatus as claimed in claim 1 or
5, wherein
the energy supply and recovery control unit compris-
es,
an energy supply control unit which forms a path to
supply the energy stored in said energy store unit to
said plasma display panel, an energy recovery con-
trol unit which forms a path to recover the energy
from said plasma display panel to said energy store
unit, and an inductor unit including a first inductor
having a first inductance in which the energy inputted
through said energy supply control unit flows and a
second inductor having a second inductance in
which the energy inputted in said energy recovery
control unit flows.

10. A plasma display apparatus as claimed in claim 1 or
5, further comprising
an energy supply control unit which forms a path to
supply the energy stored in said energy store unit to
said plasma display panel, an energy recovery con-
trol unit which forms a path to recover the energy
from said plasma display panel to said energy store
unit, and an inductor unit including a fourth inductor
having a fourth inductance in which the energy in-
putted through said energy supply control unit flows
and a third inductor allowing the energy inputted in
said energy recovery control unit to flow into said
fourth inductor.

11. A plasma display apparatus as claimed in claim 1 or
5, wherein
the second voltage and said fourth voltage are sus-
tain voltages which are capable to maintain a sustain
discharge,
said first voltage is 0.5 times as much as said sustain
voltage.

12. A driving device of a plasma display panel including
an electrode, said plasma display panel according
to any preceding claim.

13. A driving device of a plasma display apparatus as
claimed in claim 12, wherein
the voltage maintenance unit includes a capacitor
for control of the voltage which divides said fourth

voltage to apply said first voltage to said energy sup-
ply and recovery unit.

14. A driving device of a plasma display apparatus as
claimed in claim 12, wherein the energy supply and
recovery unit includes a capacitor for supply and re-
covery, said voltage maintenance unit includes a ca-
pacitor for control of the voltage, and
one end of said capacitor for control of the voltage
is applied with said fourth voltage, and the other end
of said capacitor for control of the voltage is connect-
ed to one end of said capacitor for supply and recov-
ery.

15. A driving device of a plasma display apparatus as
claimed in claim 13, wherein
the capacitor for control of the voltage has the same
capacitance as the capacitance of said capacitor for
supply and recovery.

16. A driving device of a plasma display apparatus as
claimed in claim 12, wherein
the second voltage and said fourth voltage are sus-
tain voltages which are capable to maintain a sustain
discharge,
said first voltage is 0.5 times as much as said sustain
voltage.
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